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(54) LIGHT DEFLECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the noise of 
electromagnetic force generated at the time of rotating 
a motor in a very high speed polygon motor. 
SOLUTION: In this light deflection device equipped with 
a polygon motor which is provided with a magnet coil 4 
and a Hall elements 51 mounted on a printed circuit 
board 3 on a fixed base board, and where a permanent 
magnet for generating torque is stuck to be opposed to 
the coil 4 on a mirror unit supporting a polygon mirror 
and rotating at high speed, and which is constituted of 
the coil 4, the elements 51 and the permanent magnet; 
the elements 51 is mounted at an electric angle between 
5° to 30° on an upstream side with respect to the 
rotation of the mirror unit from the center position of 
the coil 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A magnetic coil and a detection means to detect the magnetization pattern of the 
permanent magnet arranged in said magnetic coil, In the optical deflection equipment which 
performs the roll control of said mirror unit based on the signal which has said permanent 
magnet and polygon mirror, has the rotating mirror unit, and was detected by said detection 
means The installation location of said detection means is optical deflection equipment 
characterized by being in the circuit board of said magnetic coil, and having shifted and arranged 
from the center position of said magnetic coil among 5 degrees - 30 degrees as an electrical 
angle to the improvement style side in the method of rotation. 

[Claim 2] The optical deflection equipment characterized by to have prepared the detection mark 
from which the rate of a light reflex differs in some of said permanent magnets in the optical 
deflection equipment which consists of a mirror unit which has the magnetic coil for a drive 
prepared on the coil substrate, and the permanent magnet and the polygon mirror for a drive 
which countered said magnetic coil, and rotates, and to establish an optical detection means 
detects said detection mark and detect a mirror side phase inside said magnetic coil. 
[Claim 3] Said optical detection means is optical deflection equipment according to claim 2 
characterized by starting detection synchronizing with rotation initiation of said mirror unit. 
[Claim 4] Said optical detection means is optical deflection equipment according to claim 2 or 3 
characterized by enabling adjustment of the exposure quantity of light and/or detection 
sensibility. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical deflection equipment which has the 
polygon mirror used for a laser beam printer, a bar code reader, a laser copying machine, etc. 
[0002] 

[Description of the Prior Art] In image recording equipments, such as a laser beam printer, carry 
out ON light to the rotation [ high-speed ] polygon [ laser beam / equipment / optical 
deflection ] mirror (rotating polygon) based on the information read as a write-in means of the 
image, the reflected light is made to scan, it projects on a photo conductor side, and image 
recording is performed. Drawing 10 is the perspective view showing the gestalt of the 1 operation 
of beam scan optical equipment which used the optical deflection equipment of a polygon mirror. 
[0003] drawing — setting — 80 — semiconductor laser and 81 — the collimator lens of the 
optical system for beam plastic surgery, and 82 — the 1st cylindrical lens and 83 — in the 2nd 
cylindrical lens and 86, the 3rd mirror and 87 show cover glass and, as for a polygon mirror, and 
84A and 84B, 88 shows [ ftheta lens and 85 ] the photo conductor drum, respectively. In 
addition, as for the index mirror for timing detection in 89, and 89S, the index sensor of the index 
for synchronous detection and 83M are the rotation mechanical components of the polygon 
mirror 83 of optical deflection equipment. 

[0004] The beam light which carried out outgoing radiation turns into parallel light from 
semiconductor laser 80 by the collimator lens 81, and incidence is carried out to the mirror side 
of the polygon mirror 83 which carries out high-speed rotation at uniform velocity through the 
1st cylindrical lens 82 of the 1st image formation optical system. This reflected light penetrates 
the 2nd image formation optical system which consists of the ftheta lenses 84A and 84B and the 
2nd cylindrical lens 85, and a scan (main) is performed with the predetermined diameter of a spot 
on the peripheral surface of the photo conductor drum 88 through the 3rd mirror 86 and cover 
glass 87. Fine tuning is made according to the adjustment device in which a main scanning 
direction is not illustrated, and synchronous detection in every line is performed by carrying out 
incidence of the beam before scan initiation to index sensor 89S through the index mirror 89. 
[0005] In order to acquire a good latent image on the photo conductor drum 88 with this beam 
scan optical equipment, the polygon mirror which carries out high-speed rotation being created 
by the polygon mirror which makes a highly precise regular polygon, and there being no 
inclination, and there being no location gap in shaft orientations, and rotating to a revolving shaft, 
is called for. 

[0006] It is made that a polygon mirror carries out high-speed rotation using air bearing in high- 
speed rotation. That is, a polygon mirror is attached in the rotating mirror unit, and it rotates 
between the outer case bearing of a mirror unit, and the fixed container liner bearing at high 
speed. 
[0007] 

[Problem(s) to be Solved by the Invention] Prepare the magnetic coil and hall device which 
were mounted on the printed circuit board in a fixed base plate with this optical deflection 
equipment. Counter a magnetic coil at the mirror unit which carries out high-speed rotation in 
support of a polygon mirror, and the permanent magnet for torque generating is fixed. The hall 
device prepared in the mid gear of a magnetic coil recognizes a magnetization pattern from the 
permanent magnet which counters and rotates, and outputs a position signal and a speed signal. 
Energization control to the magnetic coil of the polygon motor which consists of a magnetic coil 
and a permanent magnet is performed, and high-speed rotation is made. 

[0008] The polygon motor of this configuration discovered increasing the electromagnetic-force 
sound at the time of drive rotation of a polygon motor, when the current which flows to a 
magnetic coil flowed [ according to this invention person's etc. examination ] rapidly in ultra 
high-speed rotation. It is in the 1st purpose of this invention offering the optical deflection 
equipment which reduced the electromagnetic-force sound by the flow of the rapid current to a 
magnetic coil, and reduced the noise at the time of drive rotation of a polygon motor. 
[0009] ** With optical deflection equipment, like the above, high-speed rotation of the polygon 
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mirror of a forward polygon mirror is carried out, and it is scanning according to the field of a 
polygon mirror. Under the present circumstances, detection of the mirror side phase which 
shows whether it is operating as a reflector where which mirror scans among polygon mirrors is 
performed. The means as conventionally shown in drawing 9 as a means which detects a mirror 
side phase has been used. 

[0010] With the photosensor which shows the example, prepared the mark for mirror side phase 
detection in the mirror unit which rotates with the polygon mirror which is body of revolution, 
formed the photosensor substrate apart from the coil substrate for a drive, and was formed on 
the photosensor substrate, drawing 9 (a) detects a mark and is detecting the mirror side phase. 
In detection of the mirror side phase by this means, the rotating mirror unit needed to be 
countered, the photosensor substrate needed to be formed independently, and optical deflection 
equipment was to be enlarged. 

[001 1] Drawing 9 (b) shows other examples, forms the magnet for mirror side phase detection in 
the mirror unit which rotates with a polygon mirror, forms a magnetometric sensor (hall device) 
in the location which countered this magnet, and is detecting the mirror side phase. In detection 
of the mirror side phase by this means, by adding and installing the magnet concerning the mirror 
unit which carries out high-speed rotation, balance will be changed and stability will be lost in 
rotation. 

[0012] The 2nd purpose of this invention is to miniaturize equipment and offer the optical 
deflection equipment which made it possible to stabilize balance and to carry out high-speed 
rotation moreover. 
[0013] 

[Means for Solving the Problem] *# A detection means to detect the magnetization pattern of 
the permanent magnet with which the 1 st purpose of this invention has been arranged in a 
magnetic coil and said magnetic coil, In the optical deflection equipment which performs the roll 
control of said mirror unit based on the signal which has said permanent magnet and polygon 
mirror, has the rotating mirror unit, and was detected by said detection means The installation 
location of said detection means is in the circuit board of said magnetic coil, and is attained by 
the optical deflection equipment (the 1st invention) characterized by having shifted and arranged 
from the center position of said magnetic coil among 5 degrees - 30 degrees as an electrical 
angle to the improvement style side in the method of rotation. 

[0014] In the optical deflection equipment which consists of a mirror unit which the 2nd 
purpose of this invention has the magnetic coil for a drive prepared on the coil substrate, and 
the permanent magnet and polygon mirror for a drive which countered said magnetic coil, and 
rotates It is attained by the optical deflection equipment (the 2nd invention) characterized by 
having prepared the detection mark from which the rate of a light reflex differs in said some of 
permanent magnets, and establishing an optical detection means to detect said detection mark 
and to detect a mirror side phase, inside said magnetic coil. 
[0015] 

[Embodiment of the Invention] Hereafter, although this invention becomes by the 1 st invention 
and the 2nd invention, the gestalt of the operation of optical deflection equipment made common 
to both invention is explained to a detail based on a drawing. 

[0016] Drawing 1 is the sectional view of optical deflection equipment. The optical deflection 
equipment 1 of the gestalt of this operation is built into the beam scan optical equipment of 
drawing 10 , deflects a laser beam by rotation of the polygon mirror 1 6, and is fixed to an 
equipment side with the base plate 2. 

[0017] It is made from aluminum or iron, disk section 15a is prepared in the edge of body 15b, 
and a flange 15 contacts the datum level 15a1 of mirror loading of disk section 15a in end side 
16a of the polygon mirror 16, and is really attached pivotable through the elastic member 20 
between the mirror presser-foot plates 6. It is joined to outer case bearing 12b by means, such 
as a shrink fitting, body 1 5b of this flange 1 5 is unified, and the mirror unit 1 00 is formed. 
[0018] It is made to intervene between the bottom thrust bearing 10 of the upper and lower 
sides of this mirror unit 100, the upper thrust bearing 11, and container liner bearing 12a, and 
inserts in shank 2a of the base plate 2, and it #*#*s through a plate 1 3, and 1 4 is screwed on 
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shank 2a and it is attached. 

[0019] Fixed York 50 is established in the base plate 2, and the printed circuit board 3 which 
attached the magnetic coil 4 further is formed. This magnetic coil 4 is countered, the permanent 
magnet 5 for torque generating is arranged, and this permanent magnet 5 is formed in crevice 6a 
formed in the disc-like mirror presser-foot plate 6 through adhesives, and constitutes the 
polygon motor with the above arrangement relation. 

[0020] A revolving shaft 12 consists of container liner bearing 12a and outer case bearing 12b, 
outer case bearing 12b is rotatable to container liner bearing 12a, and the flange 15 is in the 
junction condition by body 1 5b at outer case bearing 1 2b. In addition, with the gestalt of this 
operation, bearing structure is the hydrodynamic bearing structure which consists of the bottom 
thrust bearing 10, the upper thrust bearing 11, container liner bearing 12a, and outer case 
bearing 12b, and the dynamic pressure generating slot is established in both a bottom thrust 
bearing side, the peripheral face of container liner bearing 12a, or either. 

[0021] By joining to outer case bearing 12b of a revolving shaft 12, bonding strength of body 15b 
of a flange 15 improves, and by making the periphery of body 12b into the installation criteria of 
the center-of-rotation shaft of the polygon mirror 16 further, it is constituted so that the shaft 
center precision of the polygon mirror 16 may improve. 

[0022] The junction to outer case bearing 12b of a revolving shaft 12 may be a shrinkage fit 
preferably about body 1 5b of a flange 1 5, and you may be junction by other press fit means. It 
can fall at the time of installation of the polygon mirror 16, and this junction can cancel an angle, 
and can take out the precision over an axial center more certainly. 

[0023] Moreover, carrying out cutting of the datum plane 15a1 of mirror loading for attaching the 
polygon mirror 16 in disk section 15a, inserting the polygon mirror 16 in body 15b of a flange 15, 
and making end side 16a of the polygon mirror 16 contact a datum plane 15a1 after junction to a 
flange 15 and outer case bearing 12b in production is made. 

[0024] The elastic members 20, such as flat spring, are made to intervene between other end 
side 16b of the polygon mirror 16, and the mirror presser-foot plate 6, the end face and the 
mirror presser-foot plate 6 of body 15b of a flange 15 are fixed with a bundle by the conclusion 
members 21, such as the presser-foot force of the polygon mirror 16 by the elastic 

member 20 is stabilized, and mirror immobilization is made, without making the polygon mirror 16 
distorted. 

[0025] The optical deflection equipment of a configuration of having explained above is explained 
in more detail about a polygon motor part. 

[0026] Drawing 2 (a) is the top view showing the arrangement relation of the magnetic coil 4 
prepared on the printed circuit board 3, and drawing 2 (b) shows the top view of the permanent 
magnet 5 fixed to the mirror presser-foot plate 6 which carries out high-speed rotation. As the 
gestalt of this operation is shown in drawing 2 (a), 6 sets of magnetic coils 4 are arranged [ top / 
same / circle ], a magnetic coil four a1 and four a2 are countered and located, and similarly, a 
magnetic coil four b1, four b2, a magnetic coil 4c1, and 4c2 counter, respectively, and are 
located. Moreover, in a magnetic coil four al, four b1, and 4c1, the hall device 51 which detects 
the magnetization condition of a permanent magnet of passing right above, respectively is 
formed, and he is trying to acquire the rotational speed of a mirror unit, and the information on a 
location based on the detecting signal from three hall devices, namely, as for this hall device, it 
has the function as a speed sensor and a position sensor means. Moreover, the permanent 
magnet 5 which had the magnetic pole of 4 pole-pair 8 pole on the same circle as a magnetic 
coil 4 was countered and it was shown in drawing 2 (b) is formed. 

[0027] Drawing 3 shows the motorised basic circuit of a polygon motor. The magnetic coil (four 
a1, four a2) which countered in drawing 2 (a), (four b1, four b2), and (4c 1, 4c2) were connected 
to series, respectively, three connected were connected to one point, and the terminal of the 
other end is connected in U, V, and W of a driver, respectively. Three hall devices 51 detect N of 
a permanent magnet 5 countered and located, and change of the field from the south pole, and 
output an analog signal. Carry out digital conversion of the output signal of the analog from three 
hall devices 51 in 51a, and it outputs the signal of H or L. Input into one side as a speed signal in 
a Pulse-Amplitude-Modulation (Pulse Amplitude Modulation) circuit, and the electrical potential 
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difference from supply voltage (24V) is changed. Inputting into a gate driver as a position signal 
in another side, a control section operates ON/OFF of the switching transistors Tr1, Tr2 f Tr3, 
Tr4, Tr5, and Tr6 of a driver based on a position signal. When setting Tr3 to ON now and setting 
Tr5 to ON, energization to the connection four a1 between terminals (U-V), i.e., a magnetic coil, 
four a2, four b1, and four b2 is performed. 

[0028] With the gestalt of this operation, it consists of 6 sets of magnetic coils 4, and the 
permanent magnet 5 of four pole pairs, and the change of 24 energization, i.e., the change of six 
energization during 1 / 4 rotations, is performed during 1 rotation of the mirror unit 100. For 
example, during 1 rotation, the change of energization of #* of (U-V), #* (U-W), *# (V-W), 
(V-U), #* (W-U), and ** (W-V) - ** carries out a loop 4 times, and is performed. The change of 
the above-mentioned energization is performed by the change with the combination of ON/OFF 
of switching transistors Tr1, Tr2, and Tr3, and ON/OFF of switching transistors Tr4, Tr5, and 
Tr6. The roll control of the polygon mirror which performs ultra high-speed rotation with the 
above basic circuit is performed based on detection of the field fluctuation by the hall device 51. 

[0029] (Gestalt 1 and the 1 st invention of operation) The optical deflection equipment of this 
invention shifts and arranges the mounting position of the hall device 51 arranged inside a 
magnetic coil four a1, four b1, and 4c1 from the center position of a magnetic coil among 5 
degrees - 30 degrees as an electrical angle to the improvement style side in the method of 
rotation, and is enabling reduction of the electromagnetic-force sound at the time of high-speed 
rotation. Hereafter, this invention is explained in detail. 

[0030] Drawing 4 indicates the current iu which flows U terminal when observing especially U 
terminal to be the condition of the electrical potential difference in U, V, and W terminal in the 
motorised basic circuit shown in drawing 3 . Drawing 4 (a) shows the condition of the reverse 
electromotive voltage excited with the permanent magnet 5 which passes through magnetic-coil 
four a1, four a2; 4b 1, four b2; 4c 1, and 4c2 top. The condition of the driver voltage in U and V by 
which a switching transistor is impressed to the center position of a magnetic coil by operating 
based on the output from the hall device 51 when the hall device 51 has been arranged, and W 
terminal area is shown in drawing 4 (b). Drawing 4 (c) shows the current wave form of Current iu 
where are under the situation of the electrical potential difference shown in (a) and (b), and 
Terminal U is flowed. If this current wave form is observed, the rapid high current is flowing into 
the falling part of a current. According to examination of this invention persons, it became clear 
by connecting the flow of this rapid current with an electromagnetic-force sound greatly, and 
reducing the part of the flow of this rapid current that the noise was also reduced to 
coincidence. This invention is what was made to reduce the part of the flow of the rapid current 
at the time of falling of this current, and enabled reduction of the noise, and is explained using 
the explanatory view of drawing 5 . 

[0031] Drawing 5 (a) shows the current wave form part of the current iu enclosed with the 
dotted line of drawing 4 (c). 

[0032] If a hall device 51 is in the center position of a magnetic coil and it is in the condition that 
there is no gap of driver voltage to a reverse electromotive voltage, it is shown that a rapid 
current flows at the time of falling of a drive current, the electrical potential difference which 
was being compensated with the falling part by the driving side although the amount of shoulder 
was making the wave with a radius of circle without a currents being able to flow rapidly by L 
component of a coil about a standup part when this current wave form was seen — the wave to 
which difference flowed in the coil and sharpened highly at a stretch is shown. The flow of this 
current that is [ as for this wave part ] effective against the noise in time when it comes to the 
cause of the noise is decided by the electrical-potential-difference difference of driver voltage 
and a reverse electromotive voltage. 

[0033] Drawing 5 (b) shows the condition of having shifted the hall device 51 from the center 
position of a magnetic coil to the rotational upstream, and having brought actuation of driver 
voltage forward. By bringing actuation of driver voltage forward, by the radius-of-circle part of a 
standup shoulder showing early the configuration which becomes small as for a little standup of a 
drive current, when the electrical-potential-difference difference of driver voltage and a reverse 
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electromotive voltage becomes small, the part which sharpened compared with drawing 5 (a) also 
becomes low, and the wave at the time of falling serves as flow of a quiet current, and also 
reduces an electromagnetic-force sound. According to examination of this invention persons, it 
succeeded in reducing an electromagnetic-force sound sharply by shifting and arranging the 
installation location of a hall device 51 among 5 degrees - 30 degrees as an electrical angle to 
the improvement style side in the method of rotation from the center position of the magnetic 
coil four a1 shown in drawing 2 (a), four b1, and 4c1, and bringing actuation of driver voltage 
forward. Drawing 6 shows the mounting condition within the magnetic coil four a1 (four b1, 4c1) 
of a hall device 51. 

[0034] Since a mirror unit rotates one time four periods if it is in the polygon motor of a three- 
phase-circuit drive which an electrical angle is an include angle to one electric period (360 
degrees) here, and was explained with this operation gestalt with the magnetic pole of 6 sets of 
magnetic coils, and eight poles, it is in the relation between = (mechanical include angle) 
(electrical angle)/4. Moreover, since a mirror unit rotates one time six periods if it is in 9 sets of 
magnetic coils, and the polygon motor of the three-phase-circuit drive with the magnetic pole of 
12 poles, it is in the relation between = (mechanical include angle) (electrical angle)/6. 
[0035] Drawing 7 is a graph which shows the detection location of a hall device 51, and the 
relation of the noise. It is what showed the relation of the electrical angle and noise which 
shifted the hall device 51 under the predetermined environment at the improvement style side in 
the method of rotation from each center position of a magnetic coil four a1, four b1, and 4c1, 
and it is appropriate to shift among 5 degrees - 30 degrees as an electrical angle. When the 
electrical angle shifted to the improvement style side in the method of rotation does not fill 5 
degrees with the installation location of a hall device 51, most reduction of an electromagnetic- 
force sound is not accepted. Moreover, since electric effectiveness falls collectively, it is 
necessary to pass many currents, and rotation of a polygon motor becomes unstable and is not 
desirable [ when the installation location of a hall device 51 exceeds 30 degrees to the 
improvement style side in the method of rotation, the increment in the noise is also accepted, 
but / the current passed to a magnetic coil ]. 

[0036] (Gestalt 2 and the 2nd invention of operation) The optical deflection equipment of this 
invention The detection mark 61 with which the rate of a light reflex differed from the magnet 
front face in some permanent magnets 5 for a drive is formed. It is what forms photosensor 70 
inside a magnetic coil 4 as an optical detection means which detects this detection mark 61 and 
detects a mirror side phase, and was made to detect the mirror side phase. It succeeded in 
deleting a photosensor substrate and miniaturizing compared with the conventional technique, 
(refer to drawing 9 (a)), and stabilization of rotation balance is secured by removing the magnet 
for detection of a mirror side phase attached in the mirror unit (refer to drawing 9 (b)X 
[0037] The gestalt of operation of this invention is explained. As shown in drawing 2 (b), with the 
blackbody spray with which the rate of a light reflex differed from the perimeter, marking was 
carried out to the front face of a permanent magnet 5, and the detection mark 61 for detection 
is provided in it. Even if it forms the detection mark 61 by spreading, attachment, etc. in addition 
to a spray, it does not interfere. 

[0038] As it is on a printed circuit board 3 and is shown in drawing 2 (a), the photosensor 70 
formed inside the magnetic coil 4 is the photo coupler which changes by the light emitting device 
71 and the photo detector 72, and irradiating the front face of a permanent magnet 5 by 
luminescence from a light emitting device 71, and a photo detector 72 receiving this reflected 
light, detecting the detection mark 61 according to the quantity of light difference of the amount 
of reflected lights, and detecting a mirror side phase based on this detection is made. 
[0039] Drawing 8 (a) is the circuit diagram of photosensor 70. Light emitting diode etc. is used as 
a light emitting device 71, and the luminescence quantity of light is adjusted by adjusting 
variable-resistance 71a. Moreover, transistor 71b is prepared all over a circuit, and lighting of a 
light emitting device 71 is made synchronizing with rotation initiation of a polygon motor. 
[0040] Moreover, a photo transistor and a photodiode are used as a photo detector 72, 
adjustment of detection sensibility is made, the reflected light of permanent magnet 5 front face 
is received by variable-resistance 72a, and a signal output is made. To drawing 8 (b) being what 
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showed one example of the signal output by which I/V conversion was carried out, and the 
output by the reflected light of a permanent magnet 5 surface part being 5V, the output by the 
reflected light in detection mark 61 part is 0V ? according to both electrical-potential-difference 
difference, passage of the detection mark 61 is detected and, thereby, detection of a mirror side 
phase is made. 

[0041] It has this composition, and since photosensor 70 will be in the condition of ON 
synchronizing with the rotation start signal of a polygon motor, the powering-on total time 
amount over photosensor 70 is shortened, and the reinforcement of a sensor becomes possible. 
Moreover, since adjustment is made by volume, even if the engine performance of photosensor 
70 may deteriorate, the amendment to degradation will be made, and the problem of poor 
detection cancels the luminescence quantity of light and sensibility of photosensor 70. 
[0042] 

[Effect of the Invention] When based on the 1st invention (claim 1), the flow of the current to a 
magnetic coil becomes quiet, an electromagnetic-force sound will decrease, and optical 
deflection equipment with the very low noise at the time of rotation will be offered. 
[0043] When based on the 2nd invention (claim 2), the optical deflection equipment which was 
miniaturized and reduced the fluctuation factor of balance will be offered by carrying out marking 
to the rotating permanent magnet, and forming the optical detection means for mirror side phase 
detection inside the magnetic coil on a printed circuit board. Moreover, the light emitting device 
of the photosensor only at the time of rotation and the effectiveness of the life degradation 
mitigation by use will also be produced. (Claims 3 and 4) 
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[Brief Description of the Drawings] 

[Drawing 1] The sectional view of optical deflection equipment. 
[Drawing 2] A magnetic coil and the top view of a permanent magnet. 
[Drawing 3] A motorised basic circuit diagram. 

[Drawing 4] The state diagram of the electrical potential difference in a terminal area, and a 
current. 

[Drawing 5] The explanatory view showing an electrical potential difference and a current wave 
form. 

[Drawing 6] The explanatory view showing the mounting condition of a hall device. 

[Drawing 7] The graph which shows the detection location of a hall device, and the relation of 

the noise. 

[Drawing 8] The explanatory view showing the circuit diagram and output of photosensor. 

[Drawing 9] The sectional view showing the conventional mirror side phase detection means. 

[Drawing 10] The perspective view of beam scan optical equipment. 

[Description of Notations] 

1 Optical Deflection Equipment 
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2 Base Plate 

3 Printed Circuit Board 

4 Magnetic Coil 

5 Permanent Magnet 

6 Mirror Presser-Foot Plate 
1 2 Revolving Shaft 

1 5 Flange 

16 Polygon Mirror 
51 Hall Device 

61 Detection Mark 

70 Photosensor 

71 Light Emitting Device 

72 Photo Detector 
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[1#IMiS3fc<D*BH] 

-i-'^i. £WU i!9iB^ffl#&K£91£tH;*ft/c 

*) Mej}fo±&mt<cnm,n tLts* ~ 3 o ° <omc-r 
miE&ta-?-i>z&>KiLx =. ? -mmnz&m-? sit®. 

i |BJ#! l> Ttfc*n£ K^-T £ C t <fc f 5 t* 

[000 1 ] 
[0 002] 

[0 00 3]i(Ctel,>t, 8 Oii^igtfcU-— tf. 8 1(J 

Ammit^&oya y ^ - * u>x, 8 2 «m 1 is 
U> K'J*Jl'U>X, 8 3 =f> 5 7-. 84A, 
8 4BBfflU>X, 85«Jfr2i"J>K';#;t'U> 
X 86«S3?7- 8 7«*^-^7^. 8 8«i 

>»i©^f^X5 7-, 8 9S(MtM 
-r>7 r ^i7^©^>7 r ->i'^-b>-9-. 8 3M«5t(g(B]^ 
g<Dtf y:J>3 5-8 3©[SHElg«lgf5-C*6. 



(2) #H2 000-249 96 2 

2 

[0 00 4] ¥*£&U-1f8 0*^lti&tOfcb'-A?fc 
3^-$^X8 1KJ;>3ffi*i%0, IS 1 
^^©Jg 1 is U > K V J3)l>ls >X 8 2 SrigT . ^il 
t?W»!H]lE-r^^y J>57-8 30 5 7-SCCAW-T 
•2>„ C©jg8*7fc«:f 0 P>X8 4 A, 84B, &2S"J 
>F>;*JUU>X8 5^P>fiX€.H2^^^3tit 
U 1355-86, #M-^^8 7^Lt!M(l: 
K5A8 8©JiM±&Ci?T^©;*#y hS-C (±) 

10 i ^ ^ ^©isjffl^att, m®ffitem<D 

[0 00 5] t-A*S*^ST v K 5 

A 8 8 ±r Jt*?&*g®£f# S (C « . igjllel^-r 6 * y =f 

n* 5 & < M&t £ c <t *mn> e> n -5 „ 

[0 00 6] y =f> igjiUfcCDil^-tU*^ 

»-<t y >^ffl^-cit5jSiHiK-r-5c: <t*s^$n-c^ 
20 s„ fip%. ni^-rss^-^^-y Kc«*y 5- 

[0 00 7 ] 

is 3><t#iXf- Km^i^ffi^L. 7n-;h3^ 

;Vi/1cA?S5i-C«fiR3n?,=i<y =r>*-$©v^ ^ 

[0008] *>*>.s«fiS;©d<y J^-^t*. *^eb^ 
;KcaEn-5MS£*^as[«:^ns<t, ^y=f>*-^coig 
mom 1 oa»«v^* „ h ^ -c 

[ooo9]<2> *{ii6j^g-c«SMiB©jp< lE^rnmcD 

*y =f>5 ^-^itSjIlHilgs-tf, ^'jd>5 7-©i(c 
J: -OtSfctf-? C(Dl^^yrf>5 7-©^% 

[0 0 1 0 ] 09 (a) \ZZ:<D—m*:m-? *><DX . 0^ 



3 

±lc&Vt c y* b^ly^X^X^-^^m^hX ^ ^ 

mit?z>tt±te~?x\,>tc 0 

' [o o 1 1 ] ho (b> raffed— m*7fk-rt><D-c, 

gT&C£K:<£D, '^>*#^gfrU EUSCc^SEtt* 
[0012] ##HJ3tD!B2<DBKM*, *I^«ftlt 

[0013] 

^-a^^i 4 WEt*a*SCCJ:0lfttH3 

^^^-f ^cD^c^BJ: 9 0te#|fij±»ffl|K:«»ft <t 
[0014]© #*K<D#2©BWtt, ajfrWtLk 

[00 15] 

[ o o i 6 ] m i uytm^m<DWimmx$>^ 0 com 
m<D&m<Dj!tmfagm i « v m«ia 1 o©^a$s 

[0 0 1 7] 7 7>J?1 5»T^5«¥>a«r»*4<!:b, R 
fgfgfl 5 b<DIMKCKR«ttl 5 a#l£tf 6*VCl>T, 
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4 

R«gpi 5 a<DS 5-JI*8<DSi*ffil 5 a lte#yrf> 
$7-16 0-SI16a^ll, 5?-*P3*1R6 
£©tWfctt»teg»t2 0*^O-CH*@(S^rttCC|ft*« 

W6*vci>s. c©7 5>yi 5<DRfgfSH 5 bB*H« 
it>7-^^ h i oo^ffisn*. 

[0018] t<D5 ^-:x~* h 1 0 0£±T£>T*^ 
Xhfl&l 0iJ:X7Xh«§l 1 tftffi$h?kl 2 at 
<DmiCft&$&X, ^-X«2©|*8P2aK:Jf*U 7* 
10 h 1 3*^0TfcCl 4£$iSP2 afcJHSSLTBig 

[0019] ^c-X«2CCBH3E3-^5 0*«W6 

55 ttRfitt© ^7-Ki«6 itcjfmsntm^e a 

[0 02 0] @««| 1 2 tt, 1 2 a £*HWMS 

20 12b tfrhffif&Zti. ftmm$: 1 2 afc*flt^l3l4 
*i 2b3W@ttDjttecttor*50, JH«ttSi 2 bte? 

5>tM B^pqjgfgpi 5 b(C<fcorS^ttJSi«Co-CC^ 

co3»©«iTO, $tt$tmm*Tzyxb 

0, ±^^^ hMl 1 % AffiMSl 2 a, *HB 

i^TX7X h^ffiirt©^ 1 2 a<D^ffi<Z)W77 

[0 02 1 ] ?^>t>l 5<DRtSgpi 5 bttHHEttl 2 
©MWttSl 2 bfcmttZC£lc£^xm&&BL&fa 
30 ±0, JgKRlSa&l 2 b<DftJH&#U ^> 5 ^- 1 6© 

[0 02 2] 79>yi50n«»l 5b^Ml 2 
<Z>J1>t»**S 1 2 b ^©Jg^ttjff £ L < teM&&X$> . 

[0 0 2 3] ^/cfFSkia/cor^ 77>^15i?f 
40 jgfttS 1 2 b i©«^acc, R«§P 1 5 a CCd< "J rf> ^ 
^-1 6*W0«W&fca>O5^--*W(D»JWBl 5 a 
1 *«JBlJfltIXL , 77>yi5 (DR^gP 1 5 b *C*|< y 
>^ 9- 1 6%»«br^Vrf>^ 1 6©-Ml 
6a^i$Il 5 a 1 (C3S31*4C <fc#&3ftn> 

[0 024]#»J^>^7-16 CDftfe^ffl 16bi^7 
-ff 3^.^6 &6!)n«:»fii2«a«OWttffitt2 0 
3«, ^^>^1 5<DRfgfg|51 5bCD^®<b5^-f¥3 
AS6 4**aiD*©flMSW*#2 ltc&QMItffl&LX. 
50 Wtt»**20{cj:i^y=f>$^-1 6(Z>»3iL**fc 



5 

[002 5] &±mW LfcflDGKO*«lSl««CCOC^T:, 

[0026]@2 (a) tt^i;> h*R3±te»ttfcv 

(b) «iSillllg-rS 5^-»SiL«6 6cHSL/A:7lc^ 

H2 (a) fCTjsTftK. 6807^^ H3^^4#JRI 
— n±0C^I2^n, 7^^3^;l/4al, 4 a 2# 
*tfrl<T{igU PIC < y hn-/;l/4 b 1 , 4b 

2, v^^h^^JMcl, 4 c 2#*ft-eft*tfiJl/ 
r{4®LTl^ 0 l/cvn hn>f;U4 a 1 , 4b 

i. 4 c irtccw*n*tiBJiftaai'r*7ic^»5©* 

*fftLT02 (b) te/^TJ:5CCEI— n±fC4fift8ffi 

iK4StLtt^ 0 02 (a) CCfcl>T*fftLfcv^* 
^3^M4al, 4a2K (4bl, 4 b 2), 

(4 c i. 4c 2) £^n-e*v>»;~XK:g^u Jg^ 

V. W^*j(r>T*n*tl««Ln**. 3 4ICD*-7UJ^ 

rmagmn (2 4V) *e>©«EE©£tt*fTi\ ffi^t 

>^h7>^^Tr 1, Tr2, Tr3. Tr4, T 
r5, Tr 6©ON/OFF(Dff«*tf5. OSWttt 
Tr3£ON, T r 5 4 O N <fc "T * <fc * ttJS^- (U- 
V) PficDjm HJ^n^a^Mal, 4 a 2, 
4 b 1 . 4 b 2 ^©««#ff*>ft*. 
[0 028] 4*»<D»»rB6tt<Ovy*9 ha-f/P 

4H«*cceii©a«(D«}#iL3&jff*>n5. mail 

^ttHCO) (U-V) , ® (U-W) , <3> (V-W) . ® 
(V~U) . ® (W-U) . <5> (W-V) <DQ>~~<BHDm 

i«X^^>yF7>^^Tr 1, Tr2, Tr3 

r5, Tr 6©ON/OFF<D«^to«<k-€-0«I»it«: 
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[0 02 9] ( JUfeO^SS 1 • * 1 »W) *389I©#« 
v^^a^Mal, 4b 1, 4c lO 

■ -3 0° <Dmic?t>LxffimL, mmm$zm<Dnm?) 
10 <bmw*. 

[0 03 0] H4«H3CC^U^: J &-^|gi6C[)lt*:[i8S 
"CU, V, W48^c*5W4«E©tfc«i, ^cUSSHHt 

04 (a) tt7^«; ha>f;Ma 1, 4a2 ; 4b 
1, 4b2;4cl, 4 c 2±*»«-r*7teV»55 tc 

<torttiS3ns^^©(fc«*7nLT^4. 04 

(b) (Cttvn-; hn>f;KD^fi[S«:*-;l/3R^5 
1 £iBgLfc<b 5 1 *^©W^CS^O 

20 V, w»T-»k:jbW*IB«|iTOE©tt«*^L/rc»*. 0 
4 (c) tt (a) (b) CC7SUfc«E©fmTtC*oT 

fi«a«*o*ti*5««*#t**<Hiau, corns* 
{^fciiJfc&Ofcfcor, 05<Dt^ej04ffl^rSi^ 

30 £ Q 

[ 0 0 3 1 ] 0 5 ( a ) «B4 ( c ) ©«&«t?H/vft:* 
[0 03 2] ^-71/^5 1 >f ;U<Dt*M> 

*^nsc<b*7nL"Ci^o comz^^^^^i. 
*3_b# 0 SltfKc > r « ^ ^ ;kd L jsS^cc <fc 

tcs&or < c co«»©«n« mwrnKtmrnrnmom 

[0 03 3] 05 (b) tt*-;l/*^5 1*^** h 
50 <«rSC&K:j:-3T. B5 (a) CC«^r5feo3Tc»»fe 
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g{4g£ k i2 (a) l,Cm1r-?#*»j hn^;U4 a 1 , 
4 b 1 , 4 c 1 ©*4>fflB <fc 0 0«#|Sj±««tC«*a 
ibrs' -30° ©BKc-r&brEBU IKSSHEEcd 

-Ob 4 a 1 (4 b 1 , 4 c 1 ) rtr©*Safl»«:7SLr 

[0 0 34] CC"C«afti«««W(Dlja»! (3 6 0 10 
° ) tfCMLXO^X^^X. 6§L<DV#*? 
£ 8 ffi<£«S£ # L /c*3IJfiJg«rttl8 Ltc3 tBiggbO 
^yrf>^^^(c&oT^4ig«gT , ^^-a^^ Mil 

@£ * L fc 3 *B|g»<D# y fc* o rfi 6 jg« 

^5 1*7^^3^1/48 1, 4b 1. 4c 1 
30° ©MCcT6r©OTSSr*-S. *-;UST-5 1<D 

-a*? 5 1 <Dmt{tw#mttift±imtc 3 0 c zm 

©«i**»-rci*Si4JSia:0, #y <D1ME 30 

[0036] (3Ufi©0»2 • »2»!B) *mM<Dytm 

h-fe>-?7 Oi^n sr hn^4(DFWc 

ZtfcfStflL (09 (a) $J&) , *^-:z-* hKBK 
0W*fc5 9-BSfffifflo«UJffl«5*|»*-r*CiCCJ: 40 
ot@5SA'7>X(D^Mi§ltl^ (09 (b) 
#JB) o 

[0037] ^mivw&mm^^xmmr&o 0 

2(b) fc^J:5fc^8BEE5©aiB«:fflH!il3:36H 

xnmoffln^-ze i*R»r^s 0 t&*av-^6 i» 

X7'^««. 5R0#WV«cJ:or»«ELfc*>© 
[0038] ^y>hS«3±Cc*orH2 (a) CCS* 

1*<7^ ? hn^;u4(Drtffl9fcig:w/c7* 50 
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lR*f^lO*ll(C J: ^ tft^D7 - ^ 6 1 (DtftfclttT 

^jssnrc^o 

[0 03 9108 ( a ) tt? * h *fe>1^7 0 omtBMX 
mm&l 1 ±Lrtt»##4*-F*WBl>6 
n. *J^g£i7 1 a*SK-r&Ci(cj:^r«3lHiai*s 
8HS3ftSJ:5K:&or<,»£. *fc@IB«t»CC« h 
^*7 1btR»t 4 #U=f>*-*©0KI»fiiPIJ(l 
LrftMMR^-7 l^iT^JtiSJi^W^tl^o 

[0 04 0] *fcS3e*^7 2<tbrtt7* h h^>^ 

<tor^i^©SBls^&snsj:9ccttor^r. * 

* 0 08 (b> » i /v^ftsnfcitia*© i «ts 

5vr*S(Dtc»ur, tftfciv-^e i«#r(DK»3fc 
tcj^ffl^o vr&or, w#<D«EiS«:j:ortft»i 

^#ft3ft*<fc5«:ttori>S 0 
[o 0 4 1 ] or ur, #y 

<D@«X*-hfi#£HJBLT:7;r h«fe>1f 7 OfcJON 

mm&mm2tix*>v<D^mt&v!m±ftz. &tc 
y* h-fe>^7 oo^^fafes^iBfitt^y ^-m-o 

r»E#tt3ft*©T\ 7*>-fe>1^7 0<Dttfil^^t 
^SCijWftorfe^fcCCW'i-SlijEWttSliSCii 

[0 042] 

*HS*i/r, HifSB#<D^^2(?>rflsc^<Sr»j«B^ 

[0 04 3] &2A9B (»5}cJI2) cc<t*t*«, B4E 
3, 4) 

[HI] »ggOffifflo 

[02] 7^-; Fa-z^acx^c^jBsovina. 

[03] *-*IB»©S#l§ISg0 o 

[04] iB^CC*W*«EEi«J«Ot«»ia, 

[05] mmtmiM»»*^rwm m 

[06] *-^*^-<Dl8Rtt«*5K'rtt?HH. 



(6) 



[137] *-frm*<D&m{^t&&<DX%*fr;-r#? 
[09] «^fe0 5^-Hffitffl^*S*^r»rBH. 

[010] tr- Ajfe«**«Bo«aia 0 

[^cDlttaj] 
1 

2 ^-X^ 
4 vn^^^l/ 
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6 

1 2 IpIKW 
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16 #Vrf>*5~ 
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6 1 #&DV-^ 
70 ?*h-fe>^ 

7 1 
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[H5] 
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(8) 000-249962 
[09] 



(a) 




(5i)int.a. 7 mm*t 

H 0 2 K 21/24 

29/08 

29A0 
H 0 4 N 1/113 

F £-A(##) 2C362 BA08 BA12 BA33 DA08 DA23 
2H045 AA07 AA14 AA15 AA24 
5C072 AA03 DA04 DA21 DA23 HB15 

WkOA UA20 XA01 XA05 
5H019 AA06 AA07 BB01 BB02 BB05 
BB08 BB15 BB20 CC02 CC08 
CC09 DD01 EE07 FF03 
5H607 MOO AA04 BB01 BB13 CC01 
CC05 CC07 CC09 DD01 DD02 
DD03 DO08 DD16 FF12 GGOl 
GG02 GG09 GG12 HHOl HH03 
HH08 HH09 3305 3308 
5H611 M01 BB01 BB07 PP05 QQ03 

RR02 TT01 UA01 UA04 
5H621 M04 BB07 GB03 HHOl 3K08 
3K14 JK19 



F I t-vj-K (##) 

H02K 29/10 5 H 6 1 1 

B41J 3/00 D5H621 

H 0 2 K 11/00 B 

H 0 4 N 1/04 1 0 4 A 



«pg82 00 0-2 49 96 2 



[»tfB] ?^14¥9^250 (2 00 2. 9. 2 5) 

] #Hi§2 000-249962 (P2 00 0-249 9 62A) 
¥J5S1 2*E9B 1 40 (2 00 0. 9. 1 4) 

[ Wttt] ^^mt^^g 1 2-25 00 

[UM##] Wffl 1 -503 35 

G02B 26/10 102 
B4U 2/44 
H02K 7/08 
7/14 

11/00 

21/24 

29/08 

29/10 
H04N 1/H3 

[F I 3 



C02B 


26/10 


102 


H02K 


7/08 


A 




7/14 


C 




21/24 


M 




29/08 






29/10 




B41J 


3/00 


D 


H02K 


11/00 


B 


H04N 


1/04 


104 A 



[SWS] ¥-mi4miR5B (20 02. 7. 5) 
C^ISiE 1 ] 
[?iiE*f&«S«] ^JffiS 

ims^m mm 
cssts] mmm 

m&fifit-v \-^4>\><D\m&Wfc? : l<<c$>iX> 

mmftiur5' -30' <Dmc-rhhxmm.htc.ci. 



[0 00 1 ] 

[»w©«"T4a«»w] «Atfu- y^y 

[0 002] 

[S£*©&ffi] u--!f:/y>**©m«iKMWK*j(r> 

imic&&vxmmmm*ft-?x{,>z, ss.«^y=f> 

[OOO3]0(Cfel,>t. 8 0l^ftl/-^ 8 n* 

e- AR»fflje*3R©3 y y - * u>x. 8 2»n ~> 

y>h*y*;UU>X < 8 3ti;J<y a>5-5-, 84A, 
8 4Bttf eu>x, 85{*^2^y>F'J*;UU> 
X. 8 6BS3i7-, 8 7tt*;<-*5^. 8 8»S5 

>^fflO-f>f7^S7-, 8 9S«|5l81tfc*nfll 



[0 0 04] mmttl'— !f8 0*>6W»0fetf-A^ 

a, =i';^-^b>x8 HCcfco^TTfei^c^, mug 
myt^mvm i -> > f ^ >xs 2 znx , 
■ciSjffl5ie-r-i>^';d->5^-8 3 © 5 7 -hcc A*f-r 

So C©M»if6IL'>X8 4A, 8 4B, J£2->y 
>K>;*;UU>X8 5fr6f&SJ&2*§&:fc¥i?i£2iI 
U 1357-86, #^'-#7*8 7£;>>L<T!&7c;<* 

-tz > 8 9 S CC £ C £ tc J: o r tf toft S „ 
[0 005] t*- A^S^^g-c, Jgafct* F 5 

A8 8±-CA»&»**f§SK:fc»:. iS«H<gT-5sJ<y ^ 

ft* 1 & < uii-r s c i e> ft & . 
[0006] # >; =r> 3 5 i£»0«©*§£icttS 
3^ r y > y%fln,> r isaofi-r -5 c £ 3 nt 1 > 

So BP^ htC{JsJ<y=f>5^- 
[0 007] 

><I#£Xt- Ffi^££ffl2>U 

7icxss5£f^sn-s^ #©-? * h=i 

[0 008] A^SfllliS©* 'J 

JHCiiSftSm^tftliHc^ftS^ #y=f>*-*©& 
ttStP$©*ffi##*^£tfSc££f6j|0fc. 

9i©sfr 1 ©as«j«v ? h 3 4 )^<DmfflLtenm<Dm 

^OIW*ffiKLA:*ffllSigai*Jl«r*Ci«:*4. 
[0009] 

i&E£*y =*>57-££WU iiT5 5 7-a-y 

■tc*»i»r. Birta^w#s©^gfig«. wmmt*v 

-IS 2- 
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©*'lX4B <fc 0 0«#l«il±&MPJK:*«a ilT5' ~ 3 

B^JtJ:9ii»iR3ftS. 
[0010] 

©J8»* > TfffflK SMI* S . 

[001 1 ] m 1 »*<si6j«g©WrH0-e*s. c©he 

ffi©^fll©:)ftlfflStB 1 tt. 09*. «H 1 0 © fcf- 

^^gcc«*ii*nr. u— jf*«)i<y =f>s 5- 1 
6©lIlEK:j:i9<B[6]-tSfc©T-&r> > -^-^fi2«:J:0 

&Bffl(cH£<*fts. 

[00 12] 7 7>yi 5BTJl'5't»tt*tfS<tl/. R 
fSfSBl 5 b©i$g|3&C&iR&g|51 5 aiWSWetitUt, 
R«ffl.l 5 a<D=.~>-mM<Dmmmi 5 a IK* 'J:J> 
57- 1 6<D—mW 1 6 a^Sl. 57-}fJ^6 

4©M«:«»ttaiJW2 0*^-br-(*lsME?rtfi«:iH*« 
wenr«,>*. c©75>yi 5©ris^i 5 b»?Hs 

WSl 2 b{C*»«8&9©*a«:J:»)«^3tir-«:|b 
bX 5 5» h 1 0 0AW3h4. 

[0013] C © 3 7 s» h 1 0 0 £±T©T* 5 
0i±^7XH4§l 1 £W(gS«Sl 2a£ 

©ratc^s-er. -c-xs2©fftgn2a(cjf#L., 

l — h 1 3£/i-U-T:teD 1 4<&f4gB2 aK«MlUriSl»3 
[0014] -^-^S2(c«HS3-^5 

n, ??.K7n^ h3-f;i'4*m*3^fc7 , y>h* 

«3 3WS:W6tlTC»S. C©v^^-^ h3^;U4K>Pt(S] 
LXh>l>? ^ffl©7lcXe5 5 *5fEg 3 ft . C 
55«R«tt©5 9-JipSA«6tC»J«3fttelHI»6 a 

(c««w*^-Lt:»w6ft. «±©segw^ocj;-or^ 
y=f>*-**«RRi/rc^. 

[0015] mWA 1 2 «, rtfgifSS 1 2 a £51-®fl*« 
12b£^6^$ft. rtfgittSl 2 a(c*fb-C^W 
SI 2b#@ttpJ*BKtt-3T*i»). ngiif 1 2 b«C7 
7>i^l 5*5RtffiSPl 5 bKJr-a-clR^KJBi&ori,* 

MSI 0, i^7X mSl 1. AffittSl 2 a, *m 
l*S 1 2 b £^?>SS;-SI8jJifiS1f3tt?*- 7 -r > 86^* 
«*JT^7^ h«Sffi£F*3fgf#S 1 2 a©j*Hffi©!f# 
& S t >« £' % P> * K IS W 6 ft f > S „ 
[0016] 77>i^l 5 CT^Rjgfgp 1 5 bttHJIEttl 2 
©^f§!WS 1 2 b {C»^r S C £ fC£ otlMK*^ 
±b. HiCRfgiS51 2b©^il*^y^>3 7-16© 
H»5tf^W©BX0^WS*£-rSC£(c«t:-,-c. d<y=r 
>37-l 6©#*^S**ft±-i-4J:9«SS3ftTlr» 

So 

[0 0 17] 7 7>i>l 5©RfSSPl 5b*[HI£ttl 2 

©^igf#s 1 2 b ^<Dm&tmt b < «^«"«t>T- * *) . 
*©ffi.©jEA¥S«cj:*ls^r*orfeJ:i>. 
£ttjj*y=r>3 7-i 6©Bj»)#W^©»ftfli*JK?B 



1 



[00 18] J/dTOcS/cotlt 7^>^15<b£f 
tm%: 1 2 b i<D«^«CC % RtgSR 1 5 a tctf »; rf> ^ 
^- 1 6*BX0^Sfc«?>(D5^-«*SCD*Wffll 5 a 
IfcttHUfltlXU 77>yi50PWI»15blC#';^ 

6a£g*gjgl 5 a HC^«3tf£C £#&3ftTl» 

[0019]^'J3*>^7-16 CDftfe^H 1 6bi^7 
H?3 it6i <DIBIK:«««ta«(3r>»tt8B*f 2 0 Zftfr 

^3 if, #'J^57-1 6*£M£if&C£&< $7- 
B5e**«r3*n:ir»S. 

[0 02 0] «JJttMLfc«W{CD*(H«I»B«:oC*T, 

[0 0 2 1 ] 02 (a) HX«3±{C»ttfc^ 
^*7 hn^Jl/4CDigaB8«%in-r¥ffiHr, i2 
(b) «iiJjilpl^'r^5^-ff3^«6CCgSL/c7l<X 

02 ( a ) (C7jVr*n< , 6i©vn^hn>/jK^ 
— RifcSMBSti. 7^^3-f;Kal, 4 a 2# 
tfffil/TfflBU BID< hn-f;t/4 b 1, 4 b 

2, 7^-^3^4cl, 4 c 2#*ft-e*i*f|pJL 
tfiliri^, $/c7n^3-f;Mal, 4b 
1. 4c lrtCCW*ft*tiSLi:*ilja-r4*^»B©* 
?^J!g£tfcfflTS*~;UiSt^5 l#KW6ft3fl<D*~ 

affi^ffilB©«»%ffS<fc5Cc3tir*50. -TtttotC 

#tfal,T02 (b) teijVrj:5fc:|g— R±$C4®>tf8@ 

[0 02 2] H3tt*»/^>*-if©*-*|B*<0ll* 
02 (a) &C:tel>T^ft Lft:^* 
^3-f;M4al, 4a2K (4 b 1 . 4b2), 

(4c 1, 4 c 2) **ft*ftt/y~XCCjgittU 
l/fc3#tt-^K:*ft»U flM8(D«T-ttF^-f^©U. 

■f-5 ltt*trSlUrffl[BU]fc4cXa55©N. SS*»&G> 

rmasmii (2 4v> *»6©«ffi(o*tt4tfi^ ffcfrte 

>^h7>^^Tr 1, Tr2. Tr3, Tr4, T 
r5. T r 6<DON/OF F<Df^»*?f 5. l>*WLtf 
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Tr3^:ON, Tr5^0Nit^it«^ (U- 
V) R|©&tfL |Ife7n^ ha-OU4a 1. 4 a 2, 
4 b 1 , 4 b 2 ^©ffl*WTbft4o 
- [0 0 2 3] «»©»iifrB6a©vy* 9 h 3-f ^ 
4i4«W©^»55*a6fiEo , rC*r. 
h 1 00CDHpHE*(C2 4IiI<Dii«CD«J§A, BPfel/ 
4@te*fC6@(Z)ii«©«Jg^^tf*>tiS 0 «*.tflH 
Is^UCO) (U-V) , <Z> (U-W) , (3) (V-W) . ® 

(v-u) , <s> (w-u) . © (w-v) ©<D-^®©a 
*©«»it3W4@«iELrfft>ns. ±E©a*©«ie 

^>f^>^h7>^^Trl, Tr2, Tr3 
<DON/OFFi^^^>^h7>yx^Tr4, T 
r5, T r 6<DON/OF F<DM&t>i*£*:<D$)W*.lC 

[0 024] *^K<D7fefflI$J^a«, 7^ >h3-f^ 
4 a 1 , 4 b 1 , 4 c 1 ©rt»*C«-rS#--JMIFF-5 

i o^fig^r 7y*?ha-f ^6ttiJ: o 
^lififflfeiMftiirs 6 -3 0° ©NKcrfcLrii 

[0 02 5] H4«BI3CC^L^:' ; e-^l8»<Z)S*llll8 

04 (a) tt7W 7 ha-OL^ a 1 . 4 a 2 : 4 b 
1. 4b2;4cl. 4 c 2±*iI»-r*7tc^»B5fC 

^orM3n&a!iB«E<Dwa«9urc»ft. 04 

(b) tCI2-?4/*? h^^;KD*^fii[S«:*'-^^5 

r^-f h^>^x^*sf¥»i/rHJ*P3JhSU. 
V. w«^^*^4ITO«E<0W«*^Lrt^. 0 
4 (c) « (a) (b) CC7nU/c«ff(Dtt8iT«:*or 

^6iis©»wiittftt<bA*<Hai>, coma* 

T** 0 i$©^ttW»©»ft©^*<K*3 ifrH^cD 

ffi»tiiit&±i,fc*>©-c, msvmmmim^xmm? 

[ 0 0 2 6 ] 05 ( a ) «04 ( c ) OjAMrB^* 
[0 02 7] *-;U^5 lifivlf*? F3-f^©t|i* 



1 



jetton****. AL*>T&*)2ift-emmmvm-o-c 

C0 02 8J 05 (b) (i*-^-?5 l£v^*;, h 

©fW*tp&fctfll£*?nLTt>.S„ IgtbSE©^**^ 

%±#9«g|S©ft#^#«/M<&S^&7nU £ % 

-or, 05 (a) fc^-C^-^fcgP^-fe 

■f*. *»W#e>©*ftW«:j:n«. ^-JUfS^-S l©ta: 
gffiH3\ 02 (a) KSTvn^ h^^JUal, 
4 b 1 . 4 c 1 <D<p.b®S J; 0 04E^r|6j±^fliJ{c««ft 

<to-c5- -30- ©raw: -re. urges u 8s«>see© 
cttcmnvfc 06«*-;u^t-5 I©-?:?*-., 

-OM a 1 (4 b 1 , 4 c 1 ) foX<bmm£M*9nhX 

[0029] c c-cmaft t ttnsmv i mm (.360 
' ) {c*tur©ftftT*o-c > 6ffi©vn^3-fji 
i 8 @©m#* w u tc^mmmmvmm etc 3 mmm<o 

3>*-iilC$)-oXtt4fflffl~ei Y\X 1 

H«r*©-C. (Mttftftfttt) = /4©H§ 
^{C*S„ 9&(D-?if*v F^-Ol/i 1 2«§©fiS 

u 3 tasgsft©* ^>^e- 4r tc* o r « 6 jww 

[0 0 3 0] 07«*-;H?H L 5 1 ©WMigilHW© 
w^^-r^^-c&s,, B^©^-RC*st,>T. *- 
JUR^-5 1 * h n -OI/4 a 1 . 4 b 1 . 4 c 1 

[01] 



1 
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3 0* ©nsfc-re.-r©^^^. *-jh?5io 
-;i^5 i <D9kmm&®mjj\ai±.miic 3 0 • 

«^F«s<t a 0 » $ 0 < at*. 

[0 03 1] 

[«?§©^m] a^BW ) ttC£ 

*-^P-f ;l^©®£©ifcn#li-?>#>fc& 0 mi&^Wtfs 
©i^ur, ®Ki^©^W*J«gtf>-rfii^iBi6jSIB*sffi« 

[0E©fS#£cl&Bj] 

[01] *(SrS]«g©»fii0. 

[02] vW, l-n-fjlS^IsoflS. 

[03] *-£ggtti©a£|BlS§0. 

[04] ^^gR{C*iWS«)Ei««£©t^0. 

[05] mKtmmmi^tmm. 
[06] * - ju**©igBftt»*:5vriiMiiia. 
[07] *~)\sm*<D&m&mtm^<Dm%*m-?ifv 

[0 8] faf - A j63E3feg%«<PM«lg. 

[*?#©1&BJ] 

1 *ii^g2 -<-X«3 yj>hSffi4 7? 

h=/-Y;t/5 *4JgE6 57-Jf3^.«12 0 
£#15 77>yi6 sJ<U=f>5^-5 1 
ff6 1 

[^«iE2] 

[ffliE*ffi«»«] mm 

[ffliErtS] 



[05] 
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